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(54) FLUID SEPARATING DEVICE 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a fluid 
separating device capable of making 
inexpensive, hardly causing a dead space and 
high in reliability. 

SOLUTION: Plural membrane elements are 
joined in series. An outer periphery surface of 
each membrane element is covered with a resin 
layer 3 over the entire width. Circular projecting 
parts Sa and 8b fitting to the outer periphery 
surface of the resin layer 3 of the membrane 
element 1 are provided respectively at end 
plates 4a and 4b, and hubs 9a and 9b fitting to 
an inside of a perforated hollow pipe 2 are 
provided. A raw fluid inlet 5 is formed at one 
side end plate 4a and a concentrated fluid outlet 
6 is formed at the other side end plate 4b, and a 
permeated fluid outlet 7 is formed at the hub 9b 
of the other side end plate 4b. The end plate 4a 
is mounted at the end part of an upstream side 
membrane element 1, and the end plate 4b is 

mounted at the end part of an downstream side membrane element 1, and the end plates 
4a and 4b are connected with plural rods 14, 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated, 



CLAIMS 



[Ciaim(s)] 

[Claim l]It has a membrane element of a cartridge provided with a perforated hollow pipe 
which is open for free passage to a permeable-membranes object which divides the 1st 
field that forms a channel of an original fluid, and the 2nd field that forms a channel of a 
penetration fluid, and said 2nd field, and derives a penetration fluid, A fluid decollator, 
wherein a peripheral face of said membrane element was covered with a resin layer and a 
both-ends side of said membrane element is closed by an end plate of a couple in a fluid 
decollator which divides an original fluid into a penetration fluid and a concentration fluid. 
[Claim 2]Annu!ar projection which fits into a peripheral face end of said resin layer of said 
membrane element is formed in a field of each end plate which counters said membrane 
element, The fluid decollator according to claim 1 characterized by what an annular seal 
material was inserted between inner skin of said annular projection, and a peripheral face 
of said resin layer, and the end plates of said couple were connected for by connecting 
member. 

[Claim 3]The 1st pore that is open for free passage to said 1st field of said membrane 
element is provided in said one end plate, And the fluid decollator according to claim 1 or 2, 
wherein the 2nd pore that is open for free passage to said 1st field of said membrane 
element was provided in said end plate of another side and the 3rd pore that is open for 
free passage inside said perforated hollow pipe at said at least one end plate is provided. 
[Claim 4] While said perforated hollow pipes of a membrane element which said two or 
more membrane elements are arranged in series, and adjoins between end plates of said 
couple are connected by a pipe joint, The fluid decollator according to claim 1, 2, or 3, 
wherein the peripheral face ends of said resin layer of said adjoining membrane element 
are connected by a pipe joint. 

[Claim 5]The fluid decollator according to any one of claims 1 to 4, wherein said connecting 
member consists of two or more bar members which are arranged around a peripheral face 
of said membrane element, and connect between end plates of said couple. 



[Translation done.] 
* NOTICES * 
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original precisely. 

2,**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated, 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the fluid decollator which has the 

membrane element formed in the cartridge. 

[0002] 

[Description of the Prior Artjln order to separate the ingredient of a fluid, fluid decollators, 
such as a spiral type membrane module, a pleated type membrane module, and a 
lamination type membrane module, are used. It has a membrane element of the cartridge 
provided with the perforated hollow pipe which such a fluid decollator is open for free 
passage to the permeable-membranes object and the 2nd field into which the 1st field that 
forms the channel of an original fluid, and the 2nd field that forms the channel of a 
penetration fluid are divided, and derives a penetration fluid, An original fluid is divided into 
a penetration fluid and a concentration fluid. Demarcation membranes used under 
comparatively low pressure as a permeable-membranes object, such as a reverse osmotic 
membrane, ultrafiltration membrane, and a micro filter, are used. This kind of fluid 
decollator is constituted by loading with one piece or two or more membrane elements 
which were connected in series into a cartridge container. 

[00031 Drawing 2 is drawing of longitudinal section showing an example of the conventional 
fluid decollator. Two spiral type membrane elements are used in the fluid decollator of 
drawing 2 , In drawing 2, the spiral type membrane element 21 is formed by winding 
around the surroundings of the perforated hollow pipe 22 material groups which makes 1 
set a transmission film (permeable-membranes object), original fluid passage material, and 
penetration fluid passage material at spiral shape. In the example of drawing 2, the two 
membrane elements 21 are inserted into the cylindrical container 26 which consists of FRP 
(fiber reinforced plastics), stainless steel, etc. Each membrane element 21 is divided into 
the penetration fluid which penetrates a transmission film and is led to the inside of the 
perforated hollow pipe 22 in the pressurized original fluid which is supplied from the left in 
a figure, and the concentration fluid of the emainder. 

[0004]The perforated hollow pipe 22 end parts passing through the central part of each 
membrane element 21 are connected by the internal splice 25a, and the two membrane 
elements 21 connected in series mutually are stored in the cylindrical container 26. The 
other end (upstream end) of the perforated hollow pipe 22 of one membrane element 21 is 
closed with the cap 28. The other end (downstream end) of the perforated hollow pipe 22 
of the membrane element 21 of another side is connected with the hub 24 projected 
toward the inside from the central part of the end plate 23b by the internal splice 25b. 
[0005] Between the peripheral face of the membrane element 1, and the inner skin of the 
cylindrical container 26, the packing 29 for preventing mixing with an original fluid and a 
concentration fluid is inserted. It was blockaded with the end plates 23a and 23b, and the 
both ends of the cylindrical container 26 have adhered with the bolt 27, respectively. The 
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original fluid inlet 31a is formed in one end plate 23a, and the concentration fluid outlet 31b 
is formed in the end plate 23b of another side. The penetration fluid outlet 31c is punched 
at the hub 24 formed in the central part of the end plate 23b of another side, 
[0006] In this fluid decollator, the original fluid pressurized in the cylindrical container 26 
from the original fluid inlet 31a of one end plate 23a is supplied, The original fluid flows 
along with the original fluid passage material of each membrane element 21, and is 
discharged as a concentration fluid from the concentration fluid outlet 31b of the end plate 
23b of another side. In the process in which an original fluid flows along with the original 
fluid passage materia! of the membrane element 21, the penetration fluid which penetrated 
the transmission film is led in the perforated hollow pipe 22 along with penetration fluid 
passage material, and is discharged from the penetration fluid outlet 31c of the end plate 
23b, Thus, an original fluid is divided into a penetration fluid and a concentration fluid. 
[0007] 

[Problem(s) to be Solved by the Invention jA fluid stagnates in the dead space S formed by 
the cylindrical container 26, the membrane element 21, and the packing 29 in the above- 
mentioned conventional fluid decollator. If iong term use of this fluid decollator is carried 
out, the fluid which is stagnating in the dead space S will cause denaturation. In particular, 
when a fluid is a fluid containing an organic matter, a microorganism breeds, this 
microorganism may disassemble an organic matter, and an offensive odor may be 
generated or it may disassemble a transmission film. 

[0008]In using this fluid decollator with the uitrapure water production line with which it is 
required of the permeated water of high purity, in order that a fluid may stagnate in the 
dead space S, there is a problem that the standup of the purity of permeated water 
becomes very late, 

[0009]A!though the conventional fluid decollator is constituted by storing the membrane 
element 21 in the cylindrical container 26 as mentioned above, the rate that the 
manufacturing cost of this cylindrical container 26 occupies to the cost of the whole fluid 
decollator is very large. Therefore, there is a problem that low-pricing of fluid decollators 
cannot be attained. 

[OOlOJThe purpose of this invention is to provide a fluid decollator with high reliability 

which the price of can fall and does not have a dead space. 

[0011] 

[The means for solving a technical problem and an effect of the invention] It has a 
membrane element of a cartridge provided with the perforated hollow pipe which the fluid 
decollator concerning this invention is open for free passage to the permeable-membranes 
object and the 2nd field into which the 1st field that forms the channel of an original fluid, 
and the 2nd field that forms the channel of a penetration fluid are divided, and derives a 
penetration fluid, In the fluid decollator which divides an original fluid into a penetration 
fluid and a concentration fluid, the peripheral face of a membrane element is covered with 
a resin layer, and the both-ends side of a membrane element Is closed by the end plate of a 
couple. 

[0012]It is preferred that the annular projection which fits into the peripheral face end of 
the resin layer of a membrane element is formed in the field of each end plate which 
counters a membrane element especially, an annular seal material is inserted between the 
inner skin of annular projection and the peripheral face of a resin layer, and the end plates 
of a couple are connected by the connecting member. 
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[0013]In the fluid decollator concerning this invention, the peripheral face of the membrane 
element of a cartridge is covered with the resin layer, and the both-ends side of the 
membrane element is closed by the end plate of the couple, Thereby, since a dead space is 
not formed in the peripheral part of a membrane element, stagnation of a fluid does not 
arise in the peripheral part of a membrane element 

[0014]Therefore, when this fluid decollator is used for separation of the fluid containing an 
organic matter, problems, such as propagation of a microorganism, generating of the 
offensive odor by disassembly of an organic matter, and disassembly of a permeable- 
membranes object, do not arise. Also when this fluid decollator is used with an ultrapure 
water production line, the stand up of the purity of permeated water becomes good. Since 
the cartridge container for storing a membrane element becomes unnecessary, a 
manufacturing cost decreases. 

[OOlSJThus, a fluid decollator with high reliability which the price of can fail and does not 
have a dead space is provided. The 2nd pore that the 1st pore that is open for free passage 
to the 1st field of a membrane element to one end plate is provided, and is open for free 
passage to the 1st field of a membrane element to an end plate of another side may be 
provided, and the 3rd pore that is open for free passage inside a perforated hollow pipe to 
at least one end plate may be provided. 

[0016]In this case, an original fluid is supplied to the 1st field of a membrane element from 
the 1st pore of one end plate. The original fluid flows through the 1st field, and is drawn 
from the 2nd pore of an end piate of another side as a concentration fluid. A penetration 
fluid which penetrated a permeable- membranes object in a process in which an original 
fluid flows through the 1st field flows through the 2nd field, is led to an inside of a 
perf orated hollow pipe, and is discharged from the 3rd pore of at least one end plate. 
[0017]Two or more membrane elements are arranged in series between end plates of a 
couple, and while the perforated hollow pipes of an adjoining membrane element are 
connected by a pipe joint, the peripheral face ends of a resin layer of an adjoining 
membrane element may be connected by a pipe joint Thus, two or more membrane 
elements can be connected easily, and a connection number of stages of two or more 
membrane elements can be changed easily. 
[0018] 

[Embodiment of the Inventionl Drawino 1 i s drawing of longitudinal section of the fluid 
decollator in one example of this invention. This example explains the fluid decollator which 
has two spiral type membrane elements. 

[0019]In drawing 1 , each spiral type membrane element 1 is formed by winding around the 
surroundings of the perforated hollow pipe 2 1 set of material groups which consists of 
transmission films (permeable-membranes object), original fluid passage material, and 
penetration fluid passage material at spiral shape. 

[0020]The peripheral face of each membrane element 1 is covered with the resin layer 3 
which covers overall width, for example, consists of FRP etc. This resin layer 3 has the 
operation which seals and protects the peripheral face of the membrane element 1. 
[G021]Here, an example of the formation method of the resin layer 3 is explained. First, the 
spiral type membrane element 1 is formed by reinforcing material groups with winding and 
reinforcing an outermost periphery on a tape etc. around the perforated hollow pipe 2. And 
it impregnates with resin and the overall width of the peripheral face of the membrane 
element 1 is made to twist [ it covers it for it and ] and harden glass fiber with what is 
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called a filament winding method. Then, the both ends of the resin are cut to 
predetermined length. Thus, each unit U is formed. 

[0022]Thus, the two formed units U are joined by the pipe joint 10 and the inner pipe splice 
11. The inner pipe splice 11 fits into the inside of the perforated hollow pipe 2 of one unit 
U, and the perforated hollow pipe 2 of the unit U of another side. Between the peripheral 
face of the inner pipe splice 11, and the inner skin of each perforated hollow pipe 2, 0 ring 
13 is inserted, respectively. The pipe joint 10 has a circular sulcus for holding two 0 rings 
12 to the inner skin. This pipe joint 10 fits into the peripheral face of the resin layer 3 of 
one unit U, and the peripheral face of the resin layer 3 of the unit U of another side. 
Between the circular sulcus of the pipe joint 10, and the peripheral face of the resin layer 3 
of each unit U, 0 ring 12 is inserted, respectively. 

[0023]Thus, the both ends of the two joined units U are equipped with the end plates 4a 
and 4b, respectively. The annular projection 8a which fits into the peripheral face of the 
resin layer 3 of one unit U is formed in one end plate 4a. The circular sulcus for holding 0 
ring 12 is formed in the inner skin of the annular projection 8a. The hub 9a which fits into 
the inside of the perforated hollow pipe 2 of one unit U is formed in the central part of this 
end plate 4a. The original fluid inlet 5 is formed in this end plate 8a, 
[0024]Similarly, the annular projection 8b which fits into the peripheral face of the resin 
layer 3 of the unit U of another side is formed in the end plate 4b of another side. The 
circular sulcus for holding 0 ring 12 is formed also in the inner skin of this annular 
projection 8b. The hub 9b which fits into the inside of the perforated hollow pipe 2 of the 
unit U of another side is formed in the central part of this end plate 4b. The penetration 
fluid outlet 7 is punched at the hub 9b. 

[00253While one end plate 4a is arranged at the end of the unit U of the upstream and the 
hub 9a of the end plate 4a fits into the inside of the perforated hollow pipe 2, the annular 
projection 8a fits into the peripheral face of the resin layer 3. 0 ring 13 is inserted between 
the peripheral face of the hub 9a, and the inner skin of the perforated hollow pipe 2, and 0 
ring 12 is inserted between the circular sulcus of the annular projection 8a, and the 
peripheral face of the resin layer 3. Thereby, the end of the perforated hollow pipe 2 of the 
unit U of the upstream is closed by the hub 9a. On the other hand, while the end plate 4b 
of another side is arranged at the end of the unit U of the downstream and the hub 9b of 
the end plate 4b fits into the inside of the perforated hollow pipe 2, the annular projection 
8b fits into the peripheral face of the resin layer 3. 0 ring 13 is inserted between the 
peripheral face of the hub 7, and the inner skin of the perforated hollow pipe 2, and 0 ring 
12 is inserted between the circular sulcus of the annular projection 8b, and the peripheral 
face of the resin layer 3, 

[0026]In this state, the end plates 4a and 4b are connected by two or more rods 14 
arranged around the peripheral face of the two units U, and the whole is joined. Thus, the 
fluid decollator which has the two membrane elements 1 is constituted. 
[0027]In the fluid decollator of this example, an original fluid is supplied to material groups 
of the membrane element 1 from the original fluid inlet 5 of the end plate 4a of the 
upstream. This original fluid flows along with the original fluid passage material of the two 
membrane elements 1 one by one, and is drawn from the concentration fluid outlet 6 of the 
end plate 4b of the downstream as a concentration fluid, The penetration fluid which 
penetrated the transmission film in the process in which an original fluid flows along with 
original fluid passage material is led to the inside of each perforated hollow pipe 2 along 
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with penetration fluid passage material, and is taken out from the penetration fluid outlet 7 
of the end plate 4b of the downstream. Thus, an original fluid is divided into a 
concentration fluid and a penetration fluid. 

[0028]In the fluid decollator of this example, since the peripheral face of the membrane 
element 1 is directly covered by the resin layer 3, a dead space is not formed in the 
peripheral part of the membrane element 1. Therefore, when this fluid decollator is used for 
separation of the fluid containing an organic matter, etc., faults, such as propagation of the 
microorganism produced in a dead space, generating of the offensive odor by disassembly 
of an organic matter, and disassembly of a transmission film, do not occur. Also when this 
fluid decollator is used with an ultrapure water production line, the standup of the purity of 
permeated water becomes good. Since the cartridge container for storing the membrane 
element 1 becomes unnecessary, a manufacturing cost decreases. 
[0029] By connecting the adjoining unit U using the pipe joint 10, the inner pipe splice 13, 
and 0 rings 12 and 13, two or more membrane elements 1 can be connected easily, and 
the connection number of stages of the membrane element 1 can be changed easily. 
[0030]As mentioned above, although the case where the unit U was used for series more 
than one's connecting was explained, the fluid decollator which has the one membrane 
element 1 can also be constituted by equipping the both ends of the one unit U with the 
end plates 4a and 4b, 

[0031]Although the rod 14 is used in the above-mentioned example as a connecting 
member which connects between the end plate 4a of a couple, and 4b, between the end 
plate 4a and 4b may be connected using connecting members other than rod 14. 
[00323Although the case where it was an element of the planar character which comprises 
an above-mentioned example when the spiral type membrane element 1 winds 1 set of 
material groups around the surroundings of the perforated hollow pipe 2 was explained, It 
may be a compound leaf type membrane element constituted when the spiral type 
membrane element 1 winds 2 or more sets of material groups around the surroundings of 
the perforated hollow pipe 2 in piles. 

[0033]The membrane element of other gestalten, such as a pleated type membrane 
element and a lamination type membrane element, may be used instead of the spiral type 
membrane element 1. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing l lit is drawing of longitudinal section of the fluid decollator in one example of this 
invention. 

[Drawing 2] It is drawing of longitudinal section showing an example of the conventional 
fluid decollator. 
[Description of Notations] 

1 Spiral type membrane element 

2 Perforated hollow pipe 

3 Resin layer 

4a and 4b End plate 

5 Original fluid inlet 

6 Concentration fluid outlet 

7 Penetration fluid outlet 

8a and 8b Annular projection 
9a and 9b Hub 

10 Pipe joint 

11 Inner pipe splice 
12, 13 0 rings 

U Unit 
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